formly well written. The figures were of high quality and the Some attention might have been given to physiological considerations in grain quality. Wheat is mainly a food crop, and editing job was masterful. Whereas many topics were covered in multiple chapters of the text, they were generally discussed the quality of the grain is as much a physiological phenomenon as the yield. Otherwise, the topics are covered admirably well. from different perspectives, making the information complementary, rather than redundant. The text should be underSeveral clear impressions were gained from the book in addition to its practical utility. The progress in understanding standable to a broad audience and will be an invaluable resource in graduate courses. My only quibble concerns the the factors that affect growth and productivity of wheat and in methodology for measuring the numerous processes that rationale for placement of many of the chapters into a given section, which seemed to me rather arbitrary in many cases.
occur in the plant stands out. These advances indicate that the pace of improvement in wheat yields will increase in the Considered overall, I strongly recommend this text as a paradigm of an integrated approach to tackle an important, multiyears ahead, particularly in marginal areas. At the same time, however, it is evident that much remains to be learned about disciplinary topic in crop science.
the factors that determine productivity of wheat. Productivity Steve Rodermel of wheat is sink limited, i.e., by processes that occur in the This book, as the title states, is an updated and expanded edition of a 1995 book with a similar title and the same editor. Factors. Each section contains five to eight chapters. The chapters generally begin with a statement of the principles followed
The first thing that may strike the reader of the Handbook is the physical size of this volume. Although the second edition by a description of the various procedures.
The section, General Considerations in Physiological Breedis a few pages shorter than the original (973 vs. 1003 pages), the print size was reduced in this revised edition allowing the ing, addresses the need and evaluation for physiological criteria, genetic resources for improving traits, the genetic basis expanded text to be presented in a similar number of pages.
In revising the book, the editor and authors have rearranged of physiological traits, managing field trials, some modern methods, and the economics of breeding for physiological the sections, updated almost all chapters, and added chapters on topics not covered in the original edition. The editor states traits. All of the chapters are highly informative. The chapter on genetic basis, for instance, covers the subject from the that between 65 to 80% of the material in this edition is new material. In reading the chapters and comparing selected structure of DNA to use of molecular markers, and the one on economics contains benefit/cost analyses that should interpassages between the two editions, this claim maybe a bit of an exaggeration, but rest assured that a great quantity of new est all wheat scientists.
Breeding for Adaptation to Environmental Factors properly material and information was added. In some cases, authors of chapters that occur in both editions have also changed. recognizes that much of the world's wheat is produced under less-than-ideal conditions. The section contains chapters on One important assessment that must be provided by any book reviewer is the intended use and audience for the book breeding for resistance to drought, salinity, cold, heat, waterlogging, and preharvest sprouting as well as ones on selection under review. Dr. Pessarakli states in the Preface to the book, "The concepts have been presented to allow both beginning traits for yield and manipulating plant development for adaptation. All of the chapters list plant characteristics that are students and specialists of this discipline an opportunity to expand and refine their knowledge." My training and experiassociated with resistance to the various stresses as well as methods for measuring them.
ence in the broad range of topics covered in this book encompasses the full range of expertise defined by the editor, from Breeding for Nutritional and Soil Factors considers acid soils and Al toxicity; N, P, and Zn efficiency; measuring genetic beginning students to specialist. In reading chapters dealing with areas where I have little or no knowledge, the presentadiversity in roots; and micronutrients. The chapters discuss the importance of the subjects, their genetics, and methods tion of information was too advanced to fully comprehend. Compared with the concepts in cited references will expand on a briefly explained topic for the expert. One point of inconsistency was observed original volume, these Parts, and the chapters within, have been changed extensively. Few, if any, topics in the original in comparing reference sections of the various chapters. In some chapters, the complete citation (author, title, source, were removed; many topics have been added, almost all chapters have been expanded or updated to included discoveries volume, pages, and year) was used; in others, a shorter format for listing references was used (the paper title was eliminated).
and literature published since the original chapters were completed. In addition, in a few chapters, both methods of listing references were used. Even though I much prefer that titles of In summary, the Handbook of Plant and Crop Physiology, Second Edition is a massive compendium of detailed current cited references be listed because of the additional information that gives the reader about the reference, the lack of consisreviews on 48 topics in plant and crop physiology ranging in topics from molecular and cellular functions and processes to tency within and among chapters is more disconcerting than the lack of titles listed for a number of references.
canopy responses to environmental conditions and change. The number of literature citations in all chapters is very im-A notable shortcoming of several chapters is a lack of informative figures. We are aware that students, at all levels, use pressive and should serve as a rich source of background or additional information for the reader. Although this volume different learning styles. Some are characterized as verbal learners; they are well served by the text in all chapters. Unformay serve as a supplementary text for students in crop or plant physiology, the chapters are not written with sufficient tunately, visual learners are not as well served. I contrast the Handbook of Plant and Crop Physiology, Second Edition (this background information to serve as a primary text. The writing style will make this volume most useful for advanced plant or volume) with Biochemistry and Molecular Biology of Plants by Buchanan et al. (2000) . In the latter, it is difficult to find crop physiology students or researchers attempting to improve and expand their knowledge in new areas of interest. Linking a page without a table, figure, illustration, or photograph to assist the learner in understanding concepts or processes. In the many citations and details offered in this volume with a more instructive text on underlying principles and processes addition, a few of the figures in the Handbook would have benefitted from use of color. If the reader does not already of physiology should make a valuable combination for those wanting to advance their knowledge though self study. know the concept or property depicted by the chart or illustration, it is difficult to discern the attribute being illustrated Buchanan, B.B., W. Gruissen, and R.L. Jones. 2000. Biochemistry and Molecular Biology of Plants. American Society from the text and figure. Admittedly, the volume by Buchanan et al. (2000) was designed as a text and therefore has the of Plant Physiologists, Rockville, MD. purpose of relating new concepts to the reader. In fairness to W.W. Wilhelm the Handbook, it has vastly more references listed than the USDA-ARS book by Buchanan et al. (2000) . This lack of illustrations may 117 Keim Hall-UNL limit the usefulness of the Handbook as a basic textbook.
Lincoln, NE 68583-0934 The extensive citations in the Handbook may serve to offset (wwilhelm1@unl.edu) this limitation.
The title of the book lists "plant" before "crop." This listing is fitting in that a number of the topics covered in this book The Second Edition, like the initial volume, is constructed With a focus on India, this book reviews the state of natural as a series of review articles, chapters, written by authors resources, fertilizer and energy needs, and the potential imporknowledgeable in the various areas of plant and crop physioltance of biotechnology as they affect all developing countries. ogy covered by the book. As one must expect with a work produced by a large number of authors, these chapters vary 
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